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2 .  方法


















2 . 3   常圧低酸素システム
　被験者への低酸素暴露は，酸素分離膜（PRISM 
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3 .  結果












































Ta b l e  2  
Normoxia Hypoxia Normoxia Hypoxia
PO (W) 82.4 ± 18.7 66.8 ± 15.5 143.3 ± 22.2 120.6 ± 18.0
VO2 (L/min) 1.28 ± 0.15 1.00 ± 0.12 1.92 ± 0.23 1.50 ± 0.18
HR (beats/min) 106.3 ± 9.7 112.0 ± 11.0 139.9 ± 11.6 138.7 ± 10.8
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Ta b l e  1  
Variables Normoxia Hypoxia
PPO (W) 270.0 ± 32.1 236.3 ± 25.0
VEpeak (L/min) 118.2 ± 19.3 111.4 ± 19.5
VO2peak (L/min) 3.18 ± 0.36 2.50 ± 0.31
VO2peak (ml/kg/min) 49.3 ± 4.5 38.3 ± 4.1
HRpeak (beats/min) 189.6 ± 9.2 186.6 ± 12.0
SpO2 (%) 95.5 ± 4.0 82.0 ± 4.7
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HR (A), BLa (B) および SpO2 (C) の経時的変化
　　　○は常酸素，●は低酸素を示す
　　　*は条件間の有意差を示す
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Abstract
  The purpose of the present study was to investigate heart rate (HR) and blood lactate (BLa) during relative 
intensity exercise in normoxia and hypoxia in healthy males, especially focused on low and moderate intensity. Eight 
subjects performed the incremental exercise tests using a cycle ergometer in both normoxia and normobaric hypoxia 
(O2 14.4%). Afterwards, they performed the constant-load exercise tests for 40-min at the intensity corresponding 
to 40% and 60% of peak oxygen uptake (V
3
O2peak) in both conditions. At 40% and 60%V
3
O2peak during the incremental 
exercise tests, both HR and BLa were not significantly different between each condition. Also, both parameters 
were not significantly different between each condition during the constant-load exercise tests at 40 % V
3
O2peak. 
However, during the constant-load exercise test at 60%V
3
O2peak in hypoxia, BLa was significantly higher than that 
of in normoxia, even though HR was not significantly different between each condition. These results suggest that 
during the constant-load exercise at relative moderate intensity in each environment, BLa is higher in hypoxia than 
normoxia. Moreover, this phenomenon could not be presumed by the preliminarily performed incremental exercise 
test.
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